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What is ELAV? The RNA-binding
protein encoded by the elav gene
of Drosophila. The name elav —
pronounced ella-vee — is derived
from initial mutant phenotypes:
embryonic lethality and abnormal
visual system. It is the founding
member of a family of RNA-
binding proteins. All members of
the ELAV/Hu family have three
‘RNA recognition motif’ (RRM)
domains, a hinge domain
separating the first two RRMs
from the third, and an amino-
terminal domain (Figure 1A).
Are there any human members
of the family? Yes, four: HuB,
HuC, HuD and HuR (Figure 1B).
Drosophila has two more
members: RBP9 and FNE.
Caenorhabditis elegans has just
the one, EXC-7.
Where are ELAV/Hu proteins
made? Most members of the
ELAV/Hu family appear to act in
neurons, but as always there are
exceptions. HuR is present
ubiquitously, and RBP9 and HuB,
although made in neurons, are
also made in gonads. ELAV is one
of the earliest markers of
neuronal differentiation and is
made exclusively in all post-
mitotic neurons (Figure 1C). Thus,
ELAV is a commonly used
neuronal marker. Like ELAV,
vertebrate Hu family members are
also used as developmental
markers in neuronal
development.
What do ELAV/Hu proteins do
for the neuron? Post-
transcriptional regulation of gene
expression is particularly
widespread in neurons, as
evidenced by the numerous
alternatively spliced ion channels
and cell adhesion molecules, as
well as the need for transport and
localization of RNA in axons and
dendrites. Despite their structural
similarity and preferred neuronal
habitat, ELAV/Hu proteins appear
to be involved in diverse post-
transcriptional processes. ELAV is
a gene-specific regulator of
alternative splicing. In contrast, Hu
proteins have been implicated in a
variety of post-transcriptional
processes, including mRNA
stability, translatability and
transport, but not yet splicing.
ELAV/Hu proteins appear to have
evolved to perform the task that is
needed in neurons: from the
generation of a mature RNA to
translation into a protein, using
their common feature of
recognizing AU motifs.
Consequently, some are
predominantly nuclear, others
primarily cytoplasmic, and some
shuttle between the two
compartments. It is clearly an
adaptable family.
How does ELAV regulate
alternative splicing? In case of
ewg and nrg, the two known and
studied target pre-mRNAs, ELAV
regulates alternative splicing of
the last exon. In both cases, ELAV
binds to regions within the
regulated intron that contain AU
motifs. In ewg pre-mRNA, the
ELAV binding site is in the
proximity of an intronic
polyadenylation signal. In neurons,
ELAV regulates ewg splicing by
inhibiting 3′ end processing in the
regulated intron, while in non-
neural cells the transcripts are
cleaved and polyadenylated. ELAV
is thus acting as a tissue-specific
protein which integrates regulated
3′ end processing with tissue-
specific splicing. Although
currently only a nuclear function of
ELAV has been established, it is
indeed likely that it could serve in
other post-transcriptional
processes as well.
What does the future hold for
ELAV and its relatives?
Phenotypic analysis indicates
that ELAV/Hu proteins have
specific functions in neurons,
likely as a result of their ability to
bind to specific targets. Finding
the set of targets for each of the
ELAV/Hu proteins will help
uncover if these proteins are
indeed integrators of gene
expression programs at the post-
transcriptional level.
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Figure 1. ELAV and kin.
(A) Schematic drawing of ELAV protein,
showing the modular arrangment of RNA
recognition motifs (RRMs). (B) A dendro-
gram of ELAV proteins from C. elegans,
Drosophila and humans (adapted from
Loria et al.). (C) ELAV is expressed in all
neurons as visualized in a Drosophila
embryo by expressing a nuclear GFP
with an ELAV promoter, reflecting
ELAV’s subcellular distribution.
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